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(54) MlXElR CIRCUIT 
(57)Abstract 

PURPOSE: To obtain the small sized and broad band 
mixer oirouit operated at a low local oscillation signal 
level by improving impedance patching with respect to 
an input signal. 

GONSTITLrnON: Merchant baluns 4, 5 are made up of 
two coupling transmission lines wjth nearly 1/8 
wavelength with respect to the operating frequency. The 
signal received from a local oscillating input terminal 1 is 
converted Into a signal in the balance mode at terminals 
10, 11 with the merchant balun comprising the coupling 
lines 4, 5 and the signal is given tc diodes 6, 7, 
Furthermore, an RF signal Ig given from an RF signal 
terminal 2 connecting to a connecting point 9 of the 
diodes 6, 7. Both the signals are converted by a 
nonlinear effect of the diodes 6, 7 and they are appeared 
at an output terminal 3 as an Intermediate frequency 
signal through a low pass filter 8. The circuit is • 
especially proper to a monolithic microwave Integrated 
circuit 
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♦NOTICES* 

JPO and NCIPI are not responsible for anydamagea caused by the use of this 
translation. 

1. This document has been translated by computer. So tlie translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



rClaim(s)] 

[Claim 1] The 1st and the 2nd tie way where the track and end of 1 by which the end 
was connected to the let input terminal/ 6 - 1/10 wave of die length consisted of a track 
of 1 constituted by the open end / 6 - 1/10 wave of die length, and each other end was 
connected through direct or a; tcacli, 1 from which it combines with said 1st and 2nd tie 
ways, respectivety, an end short-circuits, and the other end serves as a balanced 
terminal / the 8rd of 0 . 1/10 wave of die length, and the 4th tie way, The series 
connection diode of a pair eonneoted to the balanced terminal of said Srd and 4th tie 
ways. The mbmr circuit chanaotedzed by having the 2nd input terminal connected at 
the node of said series connection diode, and the output terminal connected through the 
low-paaa fUter at the node of said series uonnectlon diode. 

[Claim 2] Said 1st and 2nd tie ways consist of a track of I / 6 • 1/10 wave of two or more 
die length, respectively. Connect mutually and each ends and many, items of two or more 
of a track are constituted. Said Srd and 4th tie ways consist of two or more tracks of 1 
combined with two and one track of two or more of said tracks which constitutes said 1st 
and 2nd tie ways, respectively / 6 - 1/10 wave of die length. The mixer circuit according 
to claim 1 characterized by connecting mutually and constituting each end and other 
end. 

[Claim 3] The Ist and the 2nd tie way where the track and end of 1 by which the end 
was connected to tiie let input terminal / 8 • 1/5 wave of die length consisted of a track of 
1 constituted by the open end / 3 • 1/6 wave of die length, and each ether end was 
connected through direct or aback, 1 from which it combinea with said lat and find ti« 
ways, respectively, an end short-circuits, and the other end serves as a balanced 
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terminal / the 3rd of 3 - 1/5 wave of die length, and the 4th tie way, The seriee connection 
diode of a pair connected to the balanced terminal of said 3rd and 4th tie ways through 
the track of 1 / 3 - 1/5 wave of [die length* respectively, The mixer circmt characterized by 
having the output terminal connected tb the track where the end was connected at the 
node of said aeries connection diode, and the 2nd input terminal was connected to the 
other end» and said track coxmected at the node or this node of said series connection 
diode through the low-pass filter, 

[Claim 4] Said 1st and 2nd tie ways consist of a track of 1 / 3 - 1/5 wave of two or more 
iiie length, respectively Connect mutually and each ends and other ends of two or more 
of a track are constituted. Said 8rd and 4th tie ways consist of two or more tracks of 1 
combined with two of two or more of said tracks which constitute said 1st and 2nd **** 
tracks, and one, respectively / 8 - 1/5 wave of die length, The mixer circuit according to 
claim 3 characterized by connecting mutuiEiIly and constituting each end and other end. 



[Translation done J 
* NOTICES * 

JPO and NdH are not responsible fbr anydamages caused by the use of this 
translation. 

1. Thi8 document has been translated by computer^ So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words toe not translated. 



DBTAILBD DESCRIPTION 

Retailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the mixer circuit used fbr the radio 

commtmication equipment of microwave and a »i^iK^i? *^ >r wavo. 

[0002] 
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[Description of the Prior Art] Generally, the mixer circuit of a single balance mold is 
constituted, as shown in drawing 8 . In drawing 8 , the balxm from which a RP signal 
(foUowing RF signal) input terminal and 51 change an imbalance a^al into an 
intermediate frequency signal (following IP signal) output terminal, and 49 changes 62 
into a balanced signal for a local dispatch signalling frequency (following ofBce dispatch 
number) input terminal and 50, the low pass filter (henceforth, LPF) with which mixer 
diode and 55 prevent the middle point of diode, 66 prevents an office dispatch number 
and a RF signal, and 53 and 54 pass only an IF signal, and 57 and 58 are nodes. By the 
balun 62, the station dispatch number impressed to the station dispatch number input 
terminal 49 is changed into a. balanced mode, joins nodes 57 and 58, and drives diode. A 
&F signal is added to diode from an input terminal 50, and the IF signal generated for 
diode is outputted from the IF output terminal 51 through LPF66. 
[0003] When a microwave band realizes a mixer dwjuit, in the Prior art, what 
constituted the rat race circuit, the branch line circuit, etc. from a microstrip line on the 
same flat sur&ce, and the thing which formed and constituted the pattern to both sides 
of a microwave integrated circuit (Media Interface CSonnector) substrate with the slot 
line are used for the balun which changes unbalance mode into a balanced mode, 
[0004] Drawing 9 is the single mixer which used the rat race circuit for the balun, and 
59 is an office dispatch number input terminal and LPF which mixer diode, and 64-67 
pass a node, and an IP signal output terminal, and 62 and 63 make, as for 68, pass ( 60 / 
61 / a RP.signal input terminal and ] an IP signal. It is the track length of the quarter- 
wave length of an operating frequency between nodes 64-65, 66-66, and 86-67, and is 3/4 
wave of track length during, a node 67-64, Although a etiitioh dispatch number is 
inputted from an input terminal 59 and it appears at nodes 64 and 68, at this time, the 
phase contrast of the signal of nodes 64 and 66 is 180 degrees, serves as a balanced 
mode and joins the mixer diodes 62 and 63* 
[0005] 

IProblem(s) to be Solved by the Invention] Although it turns [ mixer circuit / using the 
above rat race circuits J to flat-surface drcuit-ization by the microstrip hne, it takes a 
location from the configuration and does not turn [ location ] to a miniaturization. 
Moreoveii the band which can take a property is also comparatively narrow When 
constituted from a slot line, itheoomes a three-dimensional thing using both sides of a 
Media Interfiles CSonnector substrate, and a configuration becomes complicated 
compared with a flat-sxurface circuit. 

[0006] Besides the above-mentioned unbalanoe-balanc© oonveroion circuit generally 
used well, it consists of the two joint transmission lines of the quarter-wave length of an 
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operating frequency, and ISO-degree phase shifter of the two joint transmission lines 
which short-circuited the end, respectively, made the end disconnection, and was 
connected is called MACHANTOBARAN, and can do a miniaturiaation easily in a 
broadband. For example, ADedgner'a Guide lb Planer Mixer There is an example made 
the configuration of a DABXTRtJPA lance mixer using MACJHANTOBABAN in Balvms 
(Microwavee December 1979 p52-57). However, wiring to diode will become three- 
dimensional and the efGactivenese of flattening of a balun will become useless so that it 
is necessary to use two baluns in order to form double balance, and the example of said 
paper may see further. Although the merit of a double balance configuration has taken 
isolation in all the terminals of the mixer of a signal input, a station dispatch number 
input and a station dispatch number input, IP ou^ut and a signal input, and IF output 
and is that -there is little fluctuation of the mixer property by connection of a load Since 
the load conditions of a station dispatch number also with the single balance 
eonfiguratioa eq>ecial]7 important for the property of a mixer which takes two isolation 
of a signal input, a station dispatch number Input and a Station di^atch number input, 
and IP output are decided, it is practical enough, and since a balun can also be managed 
with one piece, a configuration also becomes simple. 

[0007] The circuitry of the sin^e balance mixer which used MACHANTOBABAN &r 
drawing 10 is shown. In a station dispatch number inp.ut terminal and 70, a RP-signal 
input terminal and 71 have 72 by MACHANTOBABAN, and an IP signal output 
terminal and 73 have [ 69 ] the two quarter'wave length joint transmission lines. As for 
LPP to which 74 and 76 let mixBt diode pass and 76 lets IF frequenqr pass, and 77 and 
78, the node of MACHAJJTOBARAN and mixer diode and 79 are the middle points of 
diodes 74 and 76. The station dispatch number inputted fix>m 69 is changed into a 
balanced mode by association with track 72a, and 72b, 7aa and 73b, joins nodes 77 and 
78. and drives diode. The BP' signal inputted from the input terminal 70 is added to 
diode, and the IP signsl generated for diode is outputted from the IF output terminal 71 
through LPP76. 

[00081 The conversion loss property of Media Interface Connector which designed by 
SGHz to drawing . H by tixe circuitry of <A 
HREP=^nbkniitu/lijitemdrwipdl?NOOOO=239&N0500=l 

BLN/;?7»9:?;7///&N0001=610&N0662=9&N 0658= 000012^' TARGEIt=..^temdrw"> 
drawing 10, and was made as an" experiment on the alumina subetrate is shown. 
Quarter-wave length is 6.4mm about. As shown in drawing H , even if it inputs I6dBm 

of 5QH« office dispatch numbers, cnnversion loss is about IBaB, nxxd is »ot Ike engine 
performance good as a mixer. Jilforeover, the return loss property of this Media Interfiice 
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Connector is shown in drawingr 12 , As this property shows, in about 6QH2, return loes 
is inadequate (a reflective signal is size) vexy much, 

[0009] Thus, in the dreuitry of drawing 10 , the impedance seen &om the EP-aignal 
input terminal side is in an open condition on a design frequency, and is understood that 
an adjustment condition with- a eignal is not good. 

[0010] It aims at this inventibn solving the conventional above problems, and realizing 
low conversion loss to a broadband on low station dispatch number level in the single 
balance mold mixer which consists of flat-surface circuits, and making a 
miniaturization possible niore, 
[0011] . 

[Means fcr Solving the Problem] This invention is set to a mixer circuit in order to solve 
the above-mentioned technical ptobleni. The 1st and the 2nd tie way where the track 
and end of 1 by which the end was connected to the 1st input terminal / 6 - 1/10 wave of 
die length consisted of a trade of 1 constituted by the open end / 6 • 1/10 wave of die 
length, and each other end waia connected through direct or a tract On said 1st and 2nd 
tie ways, each 1 from which it joins together, an end short-circuits, and the other end 
serves as a balanced terminal / the 9rd of 6 - 1/10 wave of die length, and 4th tie way, 
The series connection diode of a pair connected to said 1 / balanced terminal of the tie 
way of 6 - ^10 wave of die length, It is characterized by having the 2nd input terminal 
connected at the node of said series connection diode, and the output terminal coimected 
through the low-pass filter at the node of said series connection diode. 
[0012] Moreover, the let and the 2nd tie way where the end consisted of a track of 1 
connected to the 1st input terminal / 3 - 1/5 wave of die length as other means, and each 
other end was coimected through direct or a track, 1 from which it combines with said 
1st and 2nd tie ways, reepectively, an end short-circmts, and the other end serves as a 
balanced terminal / the 3rd of 3 - 1/5 wave of die length, and the 4th tie way. The series 
connection diode of a pair connected to the balanced terminal of said 3rd and 4th tie 
ways through the track of 1 / 3 - 1/5 wave of die length, respectively. It is characterized 
by having the output terminal connected to the track where the end was connected at 
the node of said series connection diode, and the 2nd input terminal was connected to 
the other end, and said track connected at the node or this node of said series connection 
diode through the low-pass filter. 

[0013] Furthermore, in said both mixer circuit means, said 1st and 2nd tie ways consist 
of two or more tracks, respectively. Connect mutually and each ends and other ends of 

two or more of a track are constituted. It ia ckuoAtGriaod by for oaid Svd Aud 4tb tie 

ways consisting of two or more tracks combined with two of two or more of said tracks 
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Which constitate said Ist apd 2nd tie ways, and one, respectively, and connecting 

mutually and constituting each end and other end. 

[0014] 

[Example] The example of this invention is ocplained rs&zxing to a drawing below. 
[0015] Drawing 1 is the circuit diagram of the mixer circuit in one example of this 
invention. A different point from the configuration of conventional drawing 10 in 
drawing 1 is a point that used MACHANTOBARAN consists of the two abbreviation 
[ for a design fijequency / one fourth of / 1/8 wave of abbreviation instead of wavelength ] 
joint transmission lines. 

[0016] Namely, tie way 4a of the die length of the wavelength of the abbreviation 1/8 by 
which, aa&r the joint transmission line, the end was connected to the station dispatch 
number input terminal 1, As the whole with which it has tie way of 1/8 wave of 
abbreviation firom which end was constituted by open end 5a. and each was combined in 
the other end (center), the unbalanced line of abbreviation quarter-wave length. It has 
the configuration of the tie ways 4 and 5 which consist of the tie ways 4b and 5b of the 
die length of 1/8 wave of abbreviation where it was combined with the tie ways 4a and 
ea of the die length of the wavelength of said abbreviation 1/8, respectively, the end 
ahort-circuited, and the otiier 6nd was used as the balanced terminals 10 and 11. 
[0017] Moreovex; between saiOala^ced terminal 10 and U. eeriee connection of the 
.mixer diodes 6 and 7 is carried'out, and the RP-signal input terminal 2 and the IF signal 
output terminal 3 are connected through the tranemisaion line and low-pass filter 8 
grade at the node, respectively. 

[0018] Drawing 2 is other examples which constituted the mixer circuit shown in 
drawing 1 from a Media Inter&oe Connector pattern formed on dielectric substrates. 

such aa an alumina* 

[0019] The mixer circuit of drawing 2 is considering the configuration of the tie ways 16 
and 16 as the compound configuration of two or more tie ways. The. track by the side of 
unbalance connects the track of the die length of 1/8 wave of four abbreviation to H 
configuration. Arrange and an ,open end and a signal input edge are considered as the 
configuration connected by wire bonding etc.. respectively. Moreover, the track of the 
balancing side connects and arranges the track of the die length of 1/8 wave of four 
abbreviation in a KO configumtion. and short-circuits the mutual connection track 
section, and considers a mutual open end as the configuration connected by wire 
bonding etc.. respectively, and the both line way ia made into the tie ways IS and 16 of a 
configuration of having engaged mutually. 

[0020] Moreover, between the balanced terminal 21 and 22. eeriea connection of the 
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mixer diodes 17 and 18 is carried out, and the RF-signal input tenninai 13 and the IP 
signal output terminal M are connected through tke transmission line, the compound 
track of a low-pasa ater 19, etc. at the node 20, jrespectively. The tie ways 15 and 16 
constitute MACHANTOBARAN which consists of the open transmission line by the side 
of the unbalance of 1/8 wave -of abbreviation for a design frequency, and the two short 
circoxit transmission lines of 1/8 wave of abbreviation for the balancing side, and a low- 
pass filter 19 prevents a RF .signal and a station dispatch number, and passes an IP 
signal 

[0021] By taking the compound configuration of such a tie way, the joint property of an 
unbalance balance can be made good, and the balance of the balancing side can be 
improved fturther, and impedance matching can be improved. 

[0022] The firequency characteristics of the conversion loss of Media Interface Connector 
and the oiBce diq)atch number level dependency which designed the circuitry of 
drawing 2 by 6GHz, and were made as an ejq)eriment on the alumina substrate are 
shown in drawing 3\ Conversion loss is saturated with station dispatch number level 
5dBm, and conversion loss is about 6dB, The band obtained 4.2.6.7GHz to the design 
frequency of 5GHz. The big improvement was found as compared with the property of 
the configuration of conventional drawing 10 . If office dispatch number level 
dependence of the return loss seen from the RP-eignal terminal is inveat^ated, like 
drawing 4 , on low station dispatch number level, the return loss seen from RF terminal 
will change a lot, and wiU become the best with design frequency the band of 5GH^, 
Compared with the configuration of conventional drawing 10 , it has improved greatly. 
Moreover, since the track length of MACHANTOBARAN was usually made into one 
half and impedance matching is improved, the are% of the flat-eurfece circuit of a balun 
becomes abbreviation half [ conventional ], and can be miniaturized* 
[00231 Drawing 6 is the circuit diagram of the mixer circuit of other examples of this 
invention. A different point from the configuration of conventional drawing 10 in 
drawing 5 is a point of haying formed the transmission Unes 28 and 29 of the 
abbreviation quarter-wave length of an operating frequency between the balanced side 
edge children 34 and 36 of usual MACHANTOBARAN, and the mixer diodes 30 and 31. 
[0024] Although the tie way pf the balancing side is the die length of abbreviation 
quarter-wave length and its impedance is high, by connecting the tracks 28 and 29 of 
abbreviation quarter-wave length to the balanced terminal further, the tranemiasion- 
line length which saw from the diode side is lengthened, and it makes it possible to 
lower an impedance as a remilt and to rsdsQ adjustmoxit. 

[0026] Drawing 6 is other examples which constituted the mixer circuit shown in 
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drawing 5 from a Media luterfiace Connector pattern Ibrmod on dielectric substrates, 
auch as an alumina. MACHANTOBARAN which a station dispatch number input 
terminal and 37 become from a RP-signal input terminal and the two quarter-wave 
length short circuit transmission lines usual [ 38 ] in an IP signal output terminal, and 
39 and 40 in 36, and 41 and 42 axe LPP which the quarter-wave length transmission 
line, and 43 and 44 pass mixer diode, and 45 makes pase an IF signaL 
[0026] The tie way was conaidered as the coiifiguration of the same compound track as 
drawing 2 , and improvement in the balance of a balanced outgoing end and impedance 
matching are improved. 

[0027] The office dispatch number level dependency of the frequency characteristics of 
the conversion loss of Media Interfieice Connector which designed the circuitry of 
drawing 6 by 5QHz, and was made as an experiment on the alumina substrate is shown 
in drawing 7 . Compared with the fiwmei; the improvement of the property of a mixer 
almost comparable as the example of drawing I was found, and the mixer circuit of low 
conversion loss has been realized to the broadband on low station dispatch number level 
in the flat-surface circuit, 

[00281 Although the example which adopted the die length of 1/8 wave or quarter-wave 
length as track length of a tie way escplained the mixer circuit in each above-mentioned 
Qxample In this invention which considered MACHANTOBARAN using the tie way of 
l/several waves of die length of a design frequency as the basic configuration From an 
ea^ thing pulling out a desired property by excelling in broadband nature and an 
impedance matching property, and taking adjustment with an I/O circuit into 
consideration Track length does not necessarily have to make it correctly the die length 
of the 1/8 wave or quarter-waye length of a design frequenpy, and can realize the desired 
engine performance enough also by the die length before and behind that. 
[0029] As a setting range of this invention, about 1/8 wave of track, it is 1/6 to 1/10 wave 
of range, and, in the case of the track of quarter- wave length, it is possible to cany out 
in 1/3 to 1/5 wave of range. Moreover, it is clear that it can carry out even if it 
constitutes each short circuit one end and balanced one end from two tie ways changed 
mutually as a balancing-side c^Dnfiguration of the tie way of this invention. 
[0030] 

[Effect of the Invention] As mentioned above, [ whether in the mixer circuit using 
nonlinear devices, such as MACHANTOBARAN and diode, it conatitutes by carrying 
out MACHAJJTOBARAN in what consists of the two joint transmission lines of IM wave 
of abbreviation for an operatiner frequency, and ] Or by preparing^ tlie transxxiiooioix lino 
of abbreviation quarter-wave length between the balanced terminal of 



8/9 



11/08/2085 16: 27 7036371499 



KEATING & BENNETT 



PAGE 23/99 



JP8.26S048 



MACHANTOBARAN which consists of the two joint tranamisaion. \ine& of the usual 
abbreviation quarter-wave length* and a nonlinear device The impedance matching over 
the input signal and station dispatch number of a mixer circuit is improved, and the 
broadband mixer circuit of low conversion loss which operates on low station dispatch 
number level can be realized Ismail in a fldt-surface circuit. Moreover, this invention is 
suitable for especially the monolithic microwave integrated circuit with eagy 
implementation of the tie way where precision is high, and it is possible to attain the 
miniaturization of equipment-. 



[translation done.] 
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f NOTICES * 

JPO and NCIPI are not responsible for aaydamages caused by the use of thie 
jtranslation. 

'l/rhis document has been translated by computer. So the translation may not reflect 
'the original precisely. 

a **** shows the word which can not be translated. 
8 Jn the drawii^fs, any words are not translated. 



;CLAIMS 

[Utility model reg^istration daim] 

[Claim 1] The 1st and the 2nd terminal train which consist of two or more terminals 
projected at intervals of predetermined, respectively from the 1st and 2nd edges of the 
direction of a long side where an IC package counters, In mixing / IC for local oscillation 
which has the mixed eection which mixes the local oscillation section which oscillates 
the local oscillation signal of predetermined frequency, and the KF signal inputted and 
;said local oscillation signal, and outputs an intermediate frequency signal The edge side 
of the same direction of a shorter side of said IC package each among each terminal of 
isaid 1st and 2nd terminal trains two terminals prepared in the very end From the 
terminal belonging to a terminal train which considers as the terminal to which the 
isxtemal components which constitute the resonance circuit of said local oscillation 
section are connected, and is mutxially [ said let and 2nd terminal trains ] difiEarent, 
;w^hile inputting said RF signal In said 1st or 2nd terminal train to which the ter min al 
into which said intermediate frequency signal is outputted and said RF signal, is 
inputted belongs Between the terminal into which said RF signal is inputted, and the 
terminal with which the external components which constitute the resonance circuit of 
isaid local oscillation section are attached The terminal array of mixing / IC for local 
psdUation characterized by preparii^ at least one terminal connected to the touch-down 
'pattern of a printed circuit board with which this mixing / IC fox local oscillation are 
wired. 
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(Tranelation donoj 
NOnCBS * 

JPO and NCIPI are not responsible for anydamages caused by the use of this 
translation, 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely 

2^**** shows the word which can not be translated. 
hJn the drawings, ai^ words are not translated. 



DETAILED DESCRIPTION 

[Detailed ej^lanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the terminal array of mixing / 10 for local oscillation which 
has the ftmction which mixes the RF signal and local oscillation signal which are 
inputted, and outputs an intermediate frequency signal while it is used fior a tuner; a 
transmitter, etc. and oscillates the local oscillation signal of predetermined frequency 
[0002] 

[Description of the Prior Art] 

Drawing 6 is the schematic diagram showing an example of tlie terminal array of the 

conventional mixing / 10 for local oscillation* In this drawing, 1 is an IC paclcage and the 
terminal train 2 which consists of two or more terminals 21-25 prepared at intervals of 
predetermined, and the terminal train 3 which consists of two or more terminals 31-35 
prepared at intervals of predetermined have projected it, respectively from the edges la 
and lb of that direction of a long side. 
10003] 

In the terminal train 2, the local oscillation section external component mounting 
terminal with which the external component group 4 by which termxnals 21-24 are 
6oxmeoted to. the local oscillation section inside mixing / IC £>r local oscillation is 

attaclied, and a tenxuzial 26 axe eazih terxauuaalo conixeoted to tKe toucH-down on a 

printed dirouit board. 

2/9 
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The external componettt group 4 consists of coil 4a and capacitor 4b which constitute the 
resonance circxut of the local oscillation section inside mixing / IC for local oscillation, 
and is attached in the terminals 21-24 projected from the same edge la of IC package 1. 
Moreover, in the terminal train 8» the intermediate frequency s^xud ouiput terminal to 
which the intermediate frequency signal with which 31 and 82 are outputted from the 
inixed section inside mixing V IC fbr local oscillation is outputted, the supply voltage 
impression terminal with which, as for S3, supply voltage is impressed, and terminals 
j34 and 36 are RF signal input terminals into which a RF signal is inputted. 
[0004] 

[Problem(8) to be Solved by the Device] 

By the way, generally the number of terminals of IC is designed by the necessary 
minimum number from the sise of a semiconductor chip, and the field of cost. Hereafter, 
the number of terminals of IC, the size of a semiconductor chip, and relation with cost 
are e3q)lained. 

IC is packed by mold» and in order to connect an internal circuitry with an external 
circuit, it is necessary to make terminals 21<»25, and 81*86 project from the edges la and 
lb of IC package 1 generally, as mentioned above. 
[0005] 

However, depending on the size of IC package 1, the number of terminals has a limit, 
and when extreme, it will be necessary somewhat to enlarge size of IC package 1 by 1 
terminal 

Moreover, although it is necessary to enlarge size of a semiconductor chip since 1 
terminal ^"^^ and the bonding pad of a semiconductor chip naturally also increase, 
thereby, the yield of IC will fall 
These [ both ] cause a cost rise of IC. 

For the reason explained above, since the number of terminals of IC thinks the size of a 
semiconductor chip, and the field of cost as important and is designed at the necessary 
ttiipimiiTYi number, un-arranging, as shown below has produced it from the former, 

[0006] 

First, in the terminal array of the conventional mixing / IC for local oscillation 
mentioned above, since it is constituted so that it may be attached in the terminals 21- 
24 which the external component group 4 projjected from the same edge la of IC package 
1, as fbr the pattern on the printed circuit board connected to terminals 21-24, leading 
about of some is needed. 

Therefore, the part in which this pattern was taken about is the signal offer example, a 
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UHFband, 

tt ia alikOi and it may receive and may become an unnecessary inductance. There was a 
problem that that this changes from a frequency predetermined in an oscillation 
frequency to other frequencies whe4 the internal circuitry of IC is the local oscillation 
section of a broadband specially, or an oscillation stops» or the adjustable range of a 
frequency runs short etc. will do the serious efiect &r the engine per£6rmance of an 
internal circuitry. 
[0007] 

Moreover, in the terminal array of the conventional mixing / IC for local oscillation 
mentioned above, since the intermediate frequency signal output terminals 81 and 32 
and the RF signal input tenxdnals 34 and 85 be close, isolation sufficient among these 
terminals could not be took, but there be a problem that the active jamming component 
which leak from the radio-frequen<y head which constitute the internal circuitry of 
inixing / IC for local osdllatLon to the intermediate frequency section will worsen S/N of 
ian intermediate frequency signal. 

This design fliTHfl at ofTering the terminal array of mixing / IC for local oscillation which 
can frilly take the isolation between internal circuitrieB, without having been made 
under such a background and having serious effect £>r the engine performance of an 
internal oircuitxy* 
[00081 

[Means for Solving the Problem] 

The Ist and the 2nd terminal train which consist of two or more terminals which 
projected this des^ at intervals of predetermined, respectively from the 1st and 2nd 
edges of the direction of a long side where an IC package counters. In mixing / IC for 
local oscillation which has the mixed section which mixes the local oscillation section 
which oscillates the local oscillation signal of predetermined frequency, and the RF 
.signal inputted and said bcal oscillation signal, and outputs an intermediate frequency 
signal The edge side of the same' direction of a shorter side of said IC package each 
among each terminal of said Ist and 2nd terminal trains two terminals prepared in the 
very end Prom the terminal belonging to a terminal train which considers as the 
terminal to which the external components which constitute the resonance drouit of 
said local oscillation section sLre connected, and is mutually ( said 1st and 2nd terminal 
trains ] difGarent to said RF signal 

In said Ist or 2nd tenniaal train to which the terminal into which said intermediate 
firequeney signal ifi outputted and said RF signal is inputted whilA inputting balonea It 

is characterized by preparing at least one terminal connected to the touch-down pattern 
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of a printed circuit board with which thia mixing / IC for local oscillation are wired 
between the terminal into which said RF signal is inputted, and the terminal with 
which the external components which constitute the resonance circuit of said local 
oecillation section are attached. 
[0009] 
[Function] . 

Since the external components which constitute the resonance circuit of the local 
oscillation section cannot become the hindrance of connection of the external 
components connected to other terminals easUy according to the above-mentioned 
configurationj leading about of the pattern of other external components on a printed 
circuit board can be lessened, un>arranging about oscillation actuation of the local 
oscillation section is improved, and adjustment of an osdllation firequency can also fully 
be performed. 

Moreover, since the isolation of the radio-ficequency head inside mixing / IC for local 
oscillation and the intermjediate firequency section is high, the active jamming 
component which leaks from a radio-frequenoy head to the intermediate frequency 
section can be decreased. \ ^ 

Furthermore, since the isolation between a radio-frequenty head and the local 
oscillation section is improved, S/N of an intermediate frequency signal improves. 
fOOlO] 
[Example] 

First, before explaining one example of this design, the ftmdamental view for solving 
the technical problem mentioned above is explained. Drawing 8 is the schematic 
diagram showing the general example of the terminal array of mixing / IC for local 
oscillation. Two or more terminals 61, 62, 6n which 5 is an IC package and were 
prepared at intervals of predetermined in this drawing from the edges 5a and 5b of that 
direction of a long side, 6n+l, 6n+2, and the terminal tarain 6 that consists of The 
terminal train 7 which consists of two or more terminals 71, 72, 7n prepared at 
intervals of predetermined, 7n+l, 7n+2, and has projected, respectively. 
[0011] 

And the technical problem mentioned above is solvable by considering as a terminal 
with which are satisfied of the conditions which show each terminal of these terzninal 
trains 6 and 7 below. 

two local oscillation section external component mounting terminals to which the 

both enda of the ooil wMct constitutes the resoxuLzicQ omvdt of tlio looaX oscillation 

Section inside mixing / IC for local oscillation are connected - each by the side of the 
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edge of the same direction of a elioxter side of IC package 6 among each terminal of the 

terminal trains 6 and 7 - consider as the ternunal in the very end. 

10012] 

** Two high frequency signal inpnt terminals and two intermediate firequency signal 
output terminals are taken as the terminal projected from the edge of the direction of a 
long side where IC packages 5 differ, respectively* 

^* Prepare at least one terminal connected to the touch-down pattern of a printed 
circuit board in the edge of the direction of a long side of IC package 5 in which two high 
frequency signal input terminals are prepared between two high frequency signal input 
terminals and local oscillation section external component mounting terminals. In 
addition^ this terminal does not necessarily need to be connected to the internal 
circuitry of mixing / IC ibr local oscillation. 
[0013] 

Here, art example of the terminal array of IC which satisfies oonditioin mentioned 
above to drawing 4 - is shown. 

In this drawing, the same sign is attached to the part corresponding to each part of 
drawing 3 , and that explanation is omitted. In drawing 4 ^ 8 is a coil which constitutes 
the resonance circuit of the local oscillation section inside Tv^^y ing / IC for local 
oscillation, and it connects with the local oscillation section external component 
piounting terminal 61 which has an end in the very end by the side of edge 5c of the 
direction of a shorter side of IC package 5 of the terminal train 6, and it is connected to 
the local oscillation section external component mounting terminal 71 which has the 
other end in the very end by the side of edge Be of the direction of a shorter side of IC 
package 5 of the terminal train 7. That is, the conditions of mentioned above are 
satisfied* 

Moreover, as for an intermediate frequency signal output terminal and 7n of terminals, 
as for 6n of terminals, and 6n+l, an earth terminal, terminal 7n+l, and 7n+2 are RF 
signal input terminals, and these have satisfied the conditions of mentioned above 
4nd **. 
[0014] 

Hereafter^ one example of this design is explained with reference to a drawing. Drawing 
1 is the schematic diagram showing the configuration of the terminal array of mixing / 
|C for local oscillation by one example of this design, attaches the same sign to the part 
Corresponding to each partof drawing 4 in this drawing, and onuts that explanation. In 

drawiner 1 . 9-11 are capacifcora which eonstituta tho rasonaixoo oirouit o£ tKo local 
oscillation section inside mixing / IC for local oscillation, respectively, the end of a 
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<!apacitor 9 is connected to a terminal 61» the other end is connected to a terminal 62, 
the end of a capacitor 10 is connected to a terminal 71, the other end ie connected to a 
terminal 72, the end of a capacitor 11 is connected to a terminal 62, and the other end is 
.Connected to the terminal 72. 

Moreover, terminals 64 and 66 are f an earth terminal and the terminals 74 and 76 of an 
intermediate jfrequency signal output terminal and a terminal 73 ] RF signal input 
terminals^ respectively. 
[0015] 

Next, an example of the equal circuit of mixing / IC for local oscillation is shown in 
drawing 2 , In this drawing, the same sign is attached to the part corresponding to each 
part of drawing 1 , and that ejqplanation is omitted, 14 is the buffer amplifier of the local 
oscillation section in which 12 oscillates the local oscillation signal of predetermined 
frequency in drawix^ 2 , and the di£G9rential amplifier mold with which 13 amplifies a 
local oscillation signal, and a BF signal inputted. 

It is the mixed section which mixes the local oscillation signal outputted from the buffer 

amplifier 13, and outputs an intermediate fr^duenoy signaL 

[0016] 

In the local oscillation section 12, FET the RP osdUation to which, as for 15a and 15b, 
the property was equal, respectively, and for magnification, and 16 and 17 are drain 
resistance. And the local oscillation sections 12 are FET 16a and 15b, capacitors 9-11, 
and a differential amplifier mold grounded drain mold oscillator that becomes coil 8 list 
from resistance 16 and 17, and output two oscillation signals with ISO-degree phase 
contrast. 

Moreover, the mixed section 14 consists of the double-balanced mixer section 21 which 
consists of PET 18a, 18b, 19a, 19b, 20a, and 20b, and a current regulator circuit 24 
which consists of FET22 and resistance 23. 
[0017] 

Since the coil 8 which constitutes the resonance circuit of the local oscillation section 12 
cannot become the hindrance of connection of the external components connected to 
^ther terminals easily due to the conditions of** mentioned above according to such a 
configuration, leading about of the pattern of other external components on a printed 
circuit board can be lessened. 

Moreover, according to the conditions of** mentioned above, since it is easy to double 
the physical dimension of a coil 8 with the distance between terminals, leading about of 
the pattern of this part on a printed circuit board an-n l^s&axied. 
Therefore, when the local oscillation section 12 is the local oscillation section of the 
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broadband of for example, a UHF band, un-arranging about the oscillation actuation 
which existed conventionally [ of an oscillation frequency changixig feom a 
predetermined frequency to other frequencies, an oecillation stopping, or the adjustable 
range of a frequency running short J is improved, and adjustment of an oscillation 
frequency can also fully be periEbnned. 
[0018] 

Furthermore, according to the conditions of mentioned above> since a coil 8 does not 
approach a radio-frequency head and the intermediate frequency section beyond the 
need, it can lessen with [ to the radio-frequency head or the intermediate frequency 
section of the signal emitted from a coil 6 ] a jump. 

In addition, according to the conditions of ** mentioned above, since the isolation of a 
radio-frequency head and the intermediate frequency section is high, the active 
jamming component which leaks from a radLO*frequen<^ bead to the intermediate 
frequency section can bo decreased. 
[0019] 

Moreover, since the RP signal input terminals 74 and 76 are approached and the earth 
terminal 73 is formed according to the conditions of ** mentioned above, it connects 
^th the touch-down pattern with which it was formed in the printed circuit board near 
the semiconductor chip of FET 20a and 20b of a radio-frequency head, the heat 
dissipation effectivoness of a radio-frequency head improves, and thermal noise is 
improved. 

Furthermore, the isolation between a radio^flrequency head and the local oscillation 
section 12 Is improved according to the conditions of** mentioned above. 
Therefore, S/N of an intermediate frequency signal improves. 

In addition, although the example which connected the coil 8 to terminals 61 and 71 was 
shown, it is not limited to this bnt you may make it connect to terminals 61 and 71 the 
circuit block with which the impedance operates as an inductance as a whole in one 
example mentioned above, 
[0020] 

[Effect of the Device] 

It is effective in the ability to fully take the isolation between internal circuitries, 
without having serious effect for the engine performance of an internal circiutxy 
according to this design, as escplained above. 
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